Abstract. At present, China's cold chain logistics distribution is facing the problems of high corruption rate, unreasonable resources' allocation and high distribution costs, etc. In order to meet the customers' cold chain distribution demands of high frequency, small quantity and various types, the paper firstly studies the status of cold chain logistics distribution of domestic and abroad, and then constructs the cost allocation model of cold chain logistics joint distribution alliance from the perspective of cooperative game, taking the Shapley value as the core tool to calculate the marginal contribution rate of each participant. Finally, with P city as an example, the distribution cost of the alliance is assessed, according to marginal contribution rate. Experimental results show the proposed method is more fair and reasonable in allocation scheme. It can provide one reference plan for improving the stability of the cold chain logistics joint distribution alliance.
Introduction
According to the report of "2015 China Cold Chain Logistics Market", along with the development of the meat, frozen food, cold drinks and dairy products' industries, the cold chain logistic industry also will be accelerated. However, because of problems related to cold chain, 1200 tons of fruits and 130 million tons of vegetables are wasted every year. It just specifies the importance of the cold chain logistics. Presently, the main problems of our cold chain logistics are high corruption rate and high distribution cost. Against the current national conditions, Joint distribution is the most suitable mode for China's cold chain logistics development. The joint distribution is not an innovative concept, but why it cannot be implemented in the market, the author concluded that the main reason is benefit allocation. How to allocate profits in the alliance reasonably is a key point which will affect the stability of the alliance directly.
For joint logistics distribution, many domestic scholars had published related papers. Chen Ran, Lan Hongjie and Yin Yue [1] mentioned that "Against the increasing demand of cold chain logistics and facing the situations like imperfect cold chain supporting facility, backward equipment, small size of cold chain logistic enterprises, we should find one transition method that is joint distribution." Liu chang and zhang ting-ting [2] took the present joint distribution's development of dairy products in our country as example, put forward three joint distribution modes: the joint distribution of the same industry, the joint distribution of different industries and the joint distribution of different dairy products. Sun Xingli, Wang Dianru, zhang ju-gang and zhao rui-fen [3] put forward a dynamic evolutionary distribution model to analyze the problem of joint distribution between cities. Zhang nan-nan, Lu Hua-ming [4] investigated the main risks of cold chain distribution center, such as market risk, operation risk, management risk and technology risk, and put forward their own prevention suggestions for each risk.
It has been approved by most people that joint distribution is the most suitable mode for the current development of China's cold chain logistics, but in the process of this cooperative game, the core is the cost allocation of alliance, which affects the entire internal stability of joint distribution alliance. Divya P S [5] also used Aumann Shapley (AS) to solve the congestion cost problem among open electricity market participants, which effectively controlled the loose electricity market. Jin S, Zheng C, Yu K, et [6] , in the early stage of vehicle components' design, put forward one tolerance design method based on Shapley value to consider the manufacturing cost and product quality requirements in the view of alliance game theory. Cao Guo-hua, Lai Ping [7] used the concept of dynamic Shapley solution with fuzzy participation to solve the problem of profit distribution in water pollution control cooperation. However, the research of Shapley value which was applied to cold chain logistics was less. Peng Yu-song [8] proposed a reasonable joint distribution profit distribution model which was the key to block the development of joint distribution and suggested to use Shapley value as the main principle to allocate the profit.
In this paper, in the view of cooperative game, taking Shapley value distribution as the core, the profit distribution mechanism of the cold chain joint distribution alliance is designed to obtain a reasonable distribution plan, and then maintain the stability of the alliance. Specifically, (1) this article studies the relationship among each participants of cold chain logistic distribution in the view of cooperative game. (2) This paper takes Shapley value as the core method, to analysis and design the allocation mechanism of the cold chain joint distribution, and obtain a universal cost allocation design model. (3) It takes P city as an example, to verify the practicability of the model.
Cost Allocation Development

Model Description
The model is based on the Shapley value axiomand the total cost of the urban cold chain distribution alliance is fairly and equitably allocated among alliance members. In this model, a number of manufacturers on the basis of the existing third party cold chain distribution center, deliver their own goods to the cold chain distribution center, then the uniform distribution will be arranged by cold chain distribution center to different places, so as to improve the efficiency of distribution, reduce the cost. Compared with traditional distribution, because the cold chain joint distribution alliance involves the cold chain link, it must require the refrigerated vehicle to complete the distribution, so the distribution total cost will have more corresponding extra refrigeration expenses. The author constructed this model to solve rational allocation cost in cold chain distribution alliances.
Model Assumptions
The model assumptions in this paper as follows:
(1) The capacity and throughput of cold chain distribution center are large enough; (2) All participants are rational enterprises; (3) The cold chain distribution center fixed costs, including the use of costs, cooling costs are constant; (4) The customer's distribution demand is known and determined; (5) It must meet the distribution needs of all customers; (6) The processing time of goods and their corresponding costs of the cold chain distribution center are ignored; (7) The damage situation of goods during transportation is ignored; (8) With a time limit of sending and receiving the customer must first be satisfied; (9) The inspection time and receiving time after goods' arrival are ignored.
The Variables in the Model
The parameters of the model are denoted as follows: : The weight assigned to the coalition S is the probability that the participant in the random sequence ranks 1 2
in front of the participant i happens to be a member of the coalition;
The cost added by the participant after joining the alliance, that is, the marginal contribution cost of the first firm to the alliance;
The cost of a single enterprise distribution 
(1) In the above model, cost changes caused by participants in each alliance are needed, and then according to the probability of different coalitions in the corresponding weight given to the participants in the current cold chain distribution alliance Shapley Value, the reason why the use of Shapley value as a cold chain joint distribution alliance cost-sharing tool is because it is not simply in accordance with the size of the traffic or the distance of the assessed, but according to each participant in all possible participation , We calculate the marginal cost change of each participating alliance, and give different weights according to the probability of different combinations, and get the total marginal contribution mean, which is the Shapley value.
This approach is much more comprehensive than simply allocating traffic by distance or distance, if the cost is shared only simply by traffic volume or distribution distances, other possible coalition of fewer participants in addition to the current cold chain joint distribution alliance might be ignored, and the distribution of these alliances is likely to affect the distribution of the current union, because in the model assumes that all enterprises are rational, they will maximize the pursuit of their own interests, in the same way to achieve the distribution requirements, the choice of lower cost-sharing alliance, which jumped out of the current major league, leading to coalition failure. Therefore, the Shapley value method is the most suitable cost allocation method for the cold chain joint distribution alliance. Next, we will use p city as an example to apply this model to calculate the cost that each participant in the cold chain joint distribution alliance should share.
An Example
There are three cold chain suppliers X, Y, Z in city P. We make corresponding assumptions about the cold chain logistics activities of three suppliers. Simulation and Study on the distribution of profits in the joint alliance of X, Y and Z suppliers by using Shapley value method.
Three suppliers on the delivery to the 9 different size of super market of the principle is in accordance with the limit time and the nearest principle, that is, first of all time-critical conditions of large supermarkets (A, B) distribution, and distribution of large supermarkets (A, B) as the starting point, according to the nearest principle on the (A, B) near the seven convenience stores for distribution, the following distribution in accordance with the principle of distribution of three-tier suppliers of the following routes:
The development of the model relies on the following assumptions:
(1) In this model, only the cost of logistics (distribution cost and cooling cost) is taken into account in the calculation of enterprise income, and operating expenses and management expenses are not considerated.
(2) Distribution vehicles are 3 tons of load capacity of refrigerated trucks. (5)In a joint distribution alliance, three companies' ship goods which will be distributed by cold chain directly to joint distribution alliance cold chain distribution center, the distribution center for unified distribution, this process involves the selection and use of large refrigerated vehicles.
According to the calculation, large-scale refrigerated trucks for the load of 8 tons, 10 tons of two models, of which 8 tons of refrigerated trucks traveling process cooling costs 6 yuan / hour, 10 tons of refrigerated trucks traveling process cooling costs 8 yuan / hour. X, Y, Z total supply of goods is 40 tons / day, 55 tons / day, 42 tons / day. As the DC center in the city outer ring, you can bypass the city does not enter the interior, so the goods shipped to the DC center can be used 8 tons, 10 tons of these two large refrigerated trucks, and follow the minimum number of loading and loading rate of the largest principles Vehicle arrangement.
Three companies for their cold chain distribution costs, the three companies combined and different ways of cold chain distribution of the specific costs are shown in Table 1, Table 2 and  Table 3 . Based on the Shapley value, calculate the marginal profit and income distribution of the three enterprises, and calculate the cost that should be shared in the alliance. Results are shown in Table 4 , Table 5 and Table 6 . It can be seen that when the cold chain enterprises together to build a joint distribution alliance, compared to the enterprise before the cost of separate delivery required to pay, have different levels of reduction, and reduce the amount of about 20%, is a very considerable value.
Case by calculating the Union's Shapley value, you can draw the cost of their respective needs, we can see that the average cost per vendor than the separate cold chain distribution is lower, to prove that the cold chain alliance has the external stability. At the same time, the Shapley value-based profit sharing model is adopted, which ensures the fairness and rationality of the internal distribution and the internal stability.
Conclusions
This article investigates the current situation of cold chain distribution in China and puts forward that the cold chain distribution business of several enterprises should be integrated and optimized in the form of cooperative alliance of cold chains. A case study model is addressed, Shapley value as the main tool to calculate the marginal contribution rate of the intra-alliance enterprises, and then come up with a model to calculate the joint distribution cost of the cold chain in order to share the cost reasonably and maintain the internal stability of the joint distribution alliance, which provides an effective and feasible scheme for cost allocation of cold chain logistics alliance.
There are several directions for future research. This article only from the perspective of the distribution of narrow distribution costs on the show to build a joint distribution alliance benefits, however, the broad distribution also includes warehousing, circulation processing, sorting packaging, information transmission. Therefore, issues such as, how to conduct a reasonable allocation and distribution of these costs in joint distribution alliance should be studied.
